A sequential extraction procedure, 4 M guanidine HCI(GdnCl) followed by 4 M GdnCl with 0.5 M EDTA, has frequently been used to isolate bone PG populations (13, 15, 16, 18, (35) (36) (37) 39, 44, 46 (11, (23) (24) (25) 50, 52, 54, 55 Tokyo,Japan) digestion was performed using a modified method originally described by Oike et al. (32, 33 The characteristics, specificity, and designation of monoclonal antibodies (MAb), as well as the protocols used in the present study, are listed in 'J.IbIe 1. MAb 1-B-5, 9-A-2, and 3-B-3 were commercially obtained (Miles Laboratories, Naperville, IL). Immunostaining with these MAb relies on the prior digestion of specimens with either chondroitinase ABC or chondroitinase AC H (5,7). These MAb recognize oligosacchanide stubs that remain attached to the core protein after enzymatic digesnon ofthe PGs (5,7 (Table 1) . The sheets were washed three times in TBS-Tween and one time in TBS, and then incubated in
Aldehyde Fixation and Demineralization of Specimens
The mid-shaft subpeniosteal bone ofthe tibiae was removed under anesthesia afterperfusion fixation with modified Karnovsky's(26)fixative containing 4% paraformaldehyde-0.5% glutaraldehyde in 0.1 M cacodylate buffer, pH 7.3, for 10 mm and were cut into slices approximately 0.3 mm x 2.0 mm x 8.0 mm in size, using a razor blade. These specimens were further immersed in the same fixative for 50 mm at 4'C and then thoroughly rinsed in 0. 
Stains-all-stained SDS-polyacrylamide gel.
(b-d)The bone proteins in each extract were digested with chondroitinase ABC, electrophoresed as described above, and transferred onto charge-modified nylon membranes using the Nova Blot system, and the 
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Morphology. Ultrastructural details of bone cells and the cxtracellular matrix have been described previously (2, 29, 30, 36, 38, 42, 43, 56 3b-3d ). The wall of the vascular canal was often lined with the unmineralized matrix, together with osteoblastic or osteocytic cells ( Figure   Sb) ; however, some cells were directly attached to the surface of the wall, with or without the lamina limitans ( Figure  Sa) .
Immunocytochemistry.
After chondroitinase ABC pre-treat- (13, (15) (16) (17) (18) (19) 35, 37, 39, 46) . This study has utilized a three-step extraction procedure (10,20,50), 
